INTRODUCTION
Burnout, a psychological state characterized by emotional exhaustion, depersonalization, and a perceived lack of effectiveness, 1 is common and, by some accounts, worsening in primary care. [2] [3] [4] [5] [6] Although absolute levels of burnout vary depending on the measure used, 7 current evidence suggests burnout may be related to the changing environment of care including increased workload, 8, 9 clerical task performance, 7 use of electronic health records (EHR), [10] [11] [12] engagement in practice change initiatives, 13 and the rising complexity of primary care practice. 14 The potential consequences are serious for patients, clinicians, and staff, as burnout is associated with poorer care quality, 8, 15 lower patient satisfaction, 16, 17 decreased patient safety, 18 employee work-hour reductions, 19 ,
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Electronic supplementary material The online version of this article (https://doi.org/10.1007/s11606-018-4679-0) contains supplementary material, which is available to authorized users. 20 and turnover. 21 While many recent studies of burnout in health care have focused on physicians, primary care is increasingly delivered by multidisciplinary teams. 22 Other studies have focused on large health systems 9, 23 and have included relatively few physicians, advanced practice clinicians (nurse practitioners, physician assistants [APCs]), and staff from small, independent primary care practices. 24, 25 Little is known about how structural, organizational, and contextual characteristics relate to burnout in smaller practices, where over 75% of Americans receive primary care, 26 or whether non-physician team members also suffer from burnout. Therefore, we examined the prevalence of burnout among physicians, APCs and staff, and the relationship between practice-level organizational characteristics and burnout in a large national sample of smaller primary care practices, with the aim of identifying practice characteristics and environments that may provide protection or risk for burnout. Findings from this study may inform policy efforts designed to support clinical teams in smaller primary care practices.
METHODS

Setting
In 2015, the Agency for Healthcare Research and Quality (AHRQ) launched EvidenceNOW, a nationwide initiative to promote evidence-based cardiovascular preventive care in smaller primary practices. The seven regional EvidenceNOW cooperatives worked with 1716 practices in 12 US states, in which over 5000 physician and APCs care for over 8 million patients. AHRQ additionally funded an independent national evaluation of these seven cooperatives, BEvaluating System Change to Advance Learning and Take Evidence to Scale (ESCALATES),^2 7 which aggregated the data used in this study.
Participants and Procedures
Each EvidenceNOW cooperative aimed to enroll at least 200 smaller primary care practices, defined as practices with up to ten physicians/APCs. 27 Because of recruitment challenges, the funder allowed some cooperatives to recruit a few practices with up to 15 full-time clinicians. Practices were included if they used an EHR and if they had little or no internal quality improvement support.
Surveys were fielded by EvidenceNOW cooperatives prior to practice interventions, 9/22/2015-06/19/2017. Cooperatives administered a Practice Survey to a self-identified practice leader (e.g., office manager, lead physician/APC), collecting information on practice structure. Cooperatives also administered a Practice Member Survey to all members of each practice. The sample frame of practices was all those participating in EvidenceNOW, while the sample frame of practice members was all practice members in participating practices at the time of survey administration. Cooperatives selected the mode in which the survey was administered (paper, web-based, phone) to suit their practices' needs. Incentives were offered by most cooperatives to practices and practice members for survey completion. Incentives varied in size ($2-$75) and type (cash, gift card) per cooperative. EvidenceNOW cooperatives were instructed to ensure respondent confidentiality during survey administration.
Practice survey response rate was calculated as the number of participating practices that completed a practice survey. Practice member survey response rate was calculated as the number of surveys returned divided by the number of practice members in each practice at the time of survey administration. For 153 practices (~11%), we had incomplete response rate data; we used a multiple imputation approach to estimate response rate based on the number of surveys returned, and responses reported in the practice survey (see Online Appendix Table 1 28, 29 and which has been used in multiple studies 5, 7-9, 23, 30 -BOverall, based on your definition of burnout, how would you rate your level of burnout?^Responses were scored on a five-category ordinal scale: 1 = I enjoy my work. I have no symptoms of burnout. 2 = Occasionally, I am under stress, and I do not always have as much energy as I once did, but I do not feel burned out. 3 = I am definitely burning out and have one or more symptoms of burnout, such as physical and emotional exhaustion. 4 = The symptoms of burnout that I am experiencing will not go away. I think about frustration at work a lot. 5 = I feel completely burned out and often wonder if I can go on. I am at the point where I may need some changes or may need to seek some sort of help.
As defined in prior work, a person reporting a score of 3 or higher was considered to be experiencing burnout. 23 A complete list of survey items is found in Table 1 .
Statistical Analysis
We used summary statistics (counts and proportions) to describe characteristics of the EvidenceNOW practices, the practice-member respondents involved in the study, and the prevalence of burnout by member role and practice characteristics. To determine the member-and practice-level factors associated with burnout, we performed multivariable member-level generalized estimating equation (GEE) logistic regression models of burnout (dichotomized as yes/no) with robust sandwich variance estimators that accounted for clustering of members within a practice (assuming an exchangeable correlation structure) as a function of selected practice organizational and individual characteristics ( Table 2 ). We performed analyses for the entire sample, and stratified by professional category. We used multiple imputation by chained equations to account for missing data in memberand practice-level characteristics. 31 Final estimated odds ratio of burnout and their corresponding 95% confidence intervals across 50 imputed data sets were combined using Rubin's rules.
As a sensitivity analysis, we performed univariable models and multivariable models of burnout as a function of member and practice characteristics, including dummy variables for missing covariate responses, to avoid removing members from the analyses and maintain the overall sample. For all models, we excluded 617 (5.6%) members that did not respond to the burnout item. Analyses were conducted using R version 3.4.0 and statistical significance was set at p value < 0.05. This study was approved by the Institutional Review Board at Oregon Health & Science University and was registered as an observational study at clinicaltrials.gov (NCT02560428).
RESULTS
Of 1716 enrolled practices, 1492 returned practice surveys (87% response rate), and 1501 returned at least one practice member survey (88% response rate). Among 1380 practices that submitted a practice survey and had at least one practice member respondent (80% of enrolled practices), 10,901 practice members responded (with 10,284 responses to the burnout item), a mean of 7.9 respondents per practice, with an estimated per-practice response rate of 75.8% (see Online Appendix Table 1 for details).
Practice and practice-member characteristics are presented in Table 1 . Almost 15% of respondents were physicians, 9.2% were APCs, 35.6% were clinical staff, 21.7% were nonclinical staff, and 6.4% were office managers. Forty-five percent had worked in their current practice for over 3 years, and 15.3% worked more than 40 hours per week.
Just under one-quarter of practices were solo practices, and nearly half had 2-5 physicians/APCs. Nearly 40% of practices were physician/APC-owned, just over 20% were owned by hospitals or health systems, and 16.4% were Federally Qualified Health Centers (FQHCs). Sixteen percent of practices were located in rural areas, and 32.3% were in a medically underserved area. Nearly 40% reported patient-centered medical home (PCMH) recognition, and 30% reported participating in other demonstration projects. Nearly 40% reported participating in an ACO, and just over half reported receiving incentives or payments based on clinical quality, adoption/use of information technology, or patient satisfaction.
Sixty-two percent of practices reported using registries, and 71.6% of practices acknowledged participating in Meaningful Use 32 ; almost 20% reported experiencing multiple practice disruptions in the prior 12 months. Practice characteristics were similar between practices with and without responses to the burnout survey item (Online Appendix Table 2 ).
Burnout
Burnout was present in 20.4% of respondents overall, ranging from 25.1% of physicians to 17.2% of office managers (multivariable analysis in Table 2 and Online Appendix Table 4 ). In multivariable models, the odds of burnout were higher among non-solo practices as compared to solo practices (e.g., 2-5 physician/APCs vs. solo practice, adjusted odds ratio (aOR) = 1.71, 95% CI = 1.35-2.16). People who worked in hospital-or health system-owned practices and FQHCs had higher odds of burnout than people working in physician/APC-owned practices (hospital/health system: aOR = 1.42, 95% CI = 1.16-1.73; FQHC: aOR = 1.36, 95% CI = 1.03-1.78). There was no significant difference in burnout by practice location.
Practice members whose practice reported participating in an ACO had higher odds of burnout (aOR = 1.27, 95% CI = 1.08-1.48). Neither the proportion of patients covered by Medicare or Medicaid, nor practice level patient volume (patient visits per physician/APC per day) was associated with practice member burnout.
Physician and APCs had higher odds of burnout than nonclinical staff (physician vs. non-clinical staff, aOR = 1.26; 95% CI = 1.05-1.49, nurse practitioner or physician assistant vs. non-clinical staff, aOR = 1.34, 95% CI = 1.10-1.62). Individuals who worked more than 3 years in their current practice, and worked more than 40 h per week had higher odds of reporting burnout.
The sensitivity analyses using missing data indicators in univariable and multivariable GEE models to examine the potential bias related to missing practice and practice member characteristics data (Online Appendix Tables 3 and 4) demonstrated similar findings to the multiply-imputed multivariable GEE models.
In analyses stratified by professional category (Fig. 1) , practice size was not associated with burnout for APCs (e.g., 11+ clinicians vs. solo, aOR = 0.86, 95% CI 0.35-2.07), but Table 5 .
DISCUSSION
This national study of burnout in over 10,000 members of over 1300 smaller primary care practices has several notable findings. First, while physicians and APCs had slightly higher levels of burnout, burnout was prevalent among all employee types. Second, members of solo practices reported less burnout compared to larger practices. Third, people working in physician-or APC-owned practices reported less burnout compared to those working in health system-owned practices and FQHCs. Finally, patient volume at the practice level was not associated with burnout. Much recent attention to burnout in health care has been focused on physicians; in this work, we demonstrate that nurse practitioners and physician assistants in primary care experience burnout at similar levels. Additionally, burnout was more common among clinical staff than non-clinical staff. However, burnout was prevalent among all roles in the practice, suggesting it may be a characteristic of specific practices, or primary care in general. Practice characteristics were associated with burnout, suggesting that organization-level factors may be important drivers of burnout. Indeed, recent systematic reviews show that initiatives targeting organizations, not only individual employees, are critical to reduce burnout. 33, 34 Primary care is physically, emotionally, and cognitively demanding work. 35 Consistent with prior studies, we found that working more hours per week, as reported by practice members, is associated with more burnout. Our findings complement research on primary care burnout conducted in larger practice settings. Helfrich, et al. demonstrated that in the United States Department of Veterans Affairs, primary care workload, as measured by panel overcapacity, was strongly associated with burnout. 9 Yet, recent evidence, including findings from this study, suggest that number of hours worked by itself may not be directly related to burnout. 36 Factors such as perceived control over work, autonomy, relatedness, competence, and values congruence may be important factors influencing burnout in large and small practices. 37 Social determination theory (SDT) suggests that three innate psychological needs drive human well-being: autonomy, relatedness, and competence, and-when fulfilled-people express vitality, curiosity, and self-motivation. When these Fig. 1 Adjusted odds of burnout by practice and practice member characteristics overall and stratified by member role in practice. HS, health system; FQHC, Federally Qualified Health Center; ACO, accountable care organization; WK, week; MD, doctor of medicine; NP, nurse practitioner; PA, physician assistant. Only the significant practice and practice member characteristics in the overall sample are displayed. For all characteristics, please refer to supplementary materials. Statistical significance is denoted by the asterisk (p < 0.05) Major disruptions include new EHR, new billing system, moved locations, staff turnover, and purchased/affiliated with larger organization ¥ Prevalence of burnout from the middle 10% of the sample was estimated. This corresponded to estimating the prevalence of burnout among practices fitting in the 45th to 55th percentile of the Medicaid/Medicare payer distribution. The regression was performed with percentage of patients with Medicare/Medicaid as a continuous variable needs are unmet, people become apathetic, alienated, and diminished. 38 Our findings align with SDT and an emerging literature, suggesting that practice features related to autonomy, relatedness, and competence (e.g., solo practice, clinician ownership) are protective for burnout. [39] [40] [41] [42] People working in solo and clinician-owned practices may have more autonomy and decision-making power than those working in systemowned practices, 43 and may also have a higher sense of relatedness, with fewer employees, closer working relationships, and a shared sense responsibility for the practice's success. In contrast, external measurement and reward systems, as are frequently used in health systems and FQHCs, may erode clinician and staff perceptions of competence and autonomy, 44 and undermine intrinsic motivation, leading to burnout. 45 Burnout also may be attributable to the type and difficulty of work. For example, we observed that burnout was associated with working in FQHC practices, where practice staff manage large, complex and vulnerable patient panels, and may lack critical resources. This finding aligns with observations of larger FQHCs, where Friedberg, et al. found that burnout was increasing over time, while perceived control of work was decreasing. 6 We also observed that other workload-related practice characteristics, such as the approximate proportion of patients on Medicare or Medicaid, practice location in a medically underserved area, and patient volume, were not associated with burnout. This suggests that the additional workload associated with these variables may not directly impact burnout, but these variables might interact with other unmeasured factors through indirect pathways.
Analyses stratified by professional category revealed important differences in the association of practice size and ownership with burnout. Practice size was not associated with burnout for APCs, while being associated with burnout for all other professional categories. It may be that in larger practice settings APCs may practice more independently and have greater autonomy, protecting them from burnout. Additionally, practice ownership had no relationship with burnout among non-clinical staff. This null finding may indicate various trends within practices. Non-clinical staff members may already lack autonomy, and the practice ownership does not impact their work life. Alternatively, outside ownership may provide staff with greater benefits and new opportunities for career advancement, while simultaneously reducing practice relatedness, leading to mixed impact on burnout.
Policy efforts to improve primary care often impose requirements on practices, such as the use of quality measures, or the adoption of specific practice structures or capabilities, such as EHRs. In our study, PCMH recognition and participation in other transformation initiatives were not associated with burnout, while participation in an ACO was (among clinical and non-clinical staff only). ACOs may encourage practices to makes changes in practice patterns and require reporting on specific quality measures, and much of this work may fall on staff members, leading to burnout.
Our findings should be interpreted in light of several limitations. First, as a cross-sectional study, we cannot be certain about causation. Second, we use a single-item measure of selfdefined burnout, whereas other survey measures of burnout, such as the Maslach Burnout Inventory (MBI), separately measure three dimensions of burnout: emotional exhaustion, depersonalization, and feelings of ineffectiveness. However, the single-item measure we used correlates with the emotional exhaustion subscale of the MBI, 28, 29 has been used in multiple large studies 8, 9, 23, 46 and has been adopted by the American Medical Association for burnout prevention efforts. Third, we relied on respondent self-reporting to determine practice characteristics, and in some practices respondents may not have had the necessary information to accurately complete the survey. However, we encouraged respondents to seek information from multiple sources to get the most accurate data. Fourth, as cooperatives did not collect data on response rate by professional category, we were unable to use non-response weights by professional category in our modeling approach. Finally, our sample consists of smaller primary care practices willing to engage in an external quality improvement project, and these practices may have differing levels of burnout than other practices. Nonetheless, our estimates of burnout prevalence are similar to other recent studies using similar measures.
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CONCLUSION
Burnout is common among physicians, APCs and staff in smaller primary care practices. Burnout was less common among solo and physician-or APC-owned practices and was more common among health system practices and FQHCs. While solo and independently owned practices provide a large proportion of primary care, 26 as policy and economic forces continue to promote consolidation and external ownership 47, 48 increased burnout among practice members may be a consequence. Future efforts to promote improvement of primary care should consider strategies that minimize burnout risk. These may include programs and policies that support and strengthen solo and smaller practices and encourage distribution of leadership and decision-making at the practice level in system-owned practices-promoting agency, enhancing intrinsic motivation, and creating work environments that ensure team members feel valued, engaged, and perform personalized work. Importantly, programs and policies need to take into account the work environment and degree of autonomy afforded all practice members, not just physicians.
